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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a superstructure fiber xx? *1 
Bragg grating without restricting by a phase mask length. 
SOLUTION: First, a mask and an optical fiber are fixed in their 
relative positions and are scanned with a beam (step 1). Next, the 
relative positions of the mask and the optical fiber are moved x-r&zte^ 
relative to the longitudinal direction of the optical fiber (step 2). 
The mask and the optical fiber are fixed in their relative positions 
and are scanned with the beam in the same manner as in the step y*^*?s 
1. Next, the mask is removed and a uniform UV beam is cast to the 
optical fiber in order to correct and match the deviation of the 
phase, by which the refractive index can be uniformly changed and 
the optical length of this segment is changed, by which a phase 
shift is imparted to the optical fiber (step 3). The position where 
the fiber is given the phase shift may be other suitable place 
between both fixed positions. The phase shift quantity is 
determined by the irradiation time of the UV beam (or the number 
of light pulses) and whether the necessary phase shift quantity can 
be achieved or not is determined while reflection spectra are 
observed. The SSFBG of a free length can be formed by repeating 
the steps described above. 
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P S ;i T*I4 F B GBBlzBWftiiffi h ft Z t 

v. FBGraPH*fi<«ofc**T?^^*;ufflPH*Kffi 

[o o 3 2] ±kEo^5(c. < HKfilt*'** h;ua>S 

aaiiriBfJtncifta $ *i*= f b g o>& £ ice it^ l . 
^^*juiBHi*ffBLfcFBG(DnBimzfijt«-r«. £ 

y*t^^*;uBI«*»«fc»f=M:J:y**«:BB-CF 
BG*BttMlc{tB a rft£K4<fcft. fcfciltf* ±^5 

OmmT*. SSt* 10 0%. ^**JUfflB|1 0 OGH z 
a>*-/\ 0 -X h7^ft^bn*ttSo Z<Dt2T 

t*;HBH50GHz*»J:?it«i:, ^u— ^>r> 

?bh. §p%FBGMB*2«i=-rfti&B3b<*y, ±s 

*1 OOmm|ZL*lttLtfft&ftL^ ^^^^U 
HfB^3 3. 3GHzl:nt, ig^l5 0mmi:/d: 

[0 0 3 3] -ttif-lt^T, *SK0»Bfl)MPS-S 
SFBGI4, ai«CDSS F B G<Di8WttJiBrlZffi« 
h^/:t(Dt\ C*ll**f*<DK»»*ft*yTlfft 
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ZtU<. *fcSSFBGfl)i*t«*Lfc*m* 

*;HBPHS 1 0 O GH z % 50GHz. 33. 3GHz 

[0 0 3 4] JSTFIC* MPS-SS FBGOKW^IH* 
tftBJjlT£o I* Cable. »fcL^^*;HHW^>«i«tti:^ 

±aa>*5^S8ifi<D»iia)ss FBGKtt*ff3. 

ZCDtZ* #*<DFBG|MJPRLg . FBGgLg, FB 
G0><I»Nfbg {I. SSFBGOiiL 
ssfbg (=Lg xNfbg ) OSSFBG^SS 
tltzt-tZo ffi«<7)SS FBGf*#*<DFBG(Df!S]ri<* 

L£5 0 Lfctfot, Z<7>J:5^FBG<DMlzSrfcl-F 
BG^$aiTMPS-SSFBG^ILi§Sl / 
m (m=2. 3 ) |:i^*fcifrlCi&Bfc^l«£l2l 

[003 5] *"*\ Sfc<DKtt"t?»fc F B GflUPi Lgji 
/mlCffliU Nfbg fl0FBG$tttkni::fmr« 
CtT?±fiS 1 /mlZ-r*. ^<7)^^-Cl*. *"V*JUW 
PilimfglCffi^:-r^ 0 fC-C, kfKDFBGik+l 
SB<DFBG<&MU:. *3t<Dffi«2/? h*k £-*§-*£o 
<t> k = 2 71 ( k - 1 ) /m 

(O^k^NFBG ) 

[0 0 3 6] -«£KW3fclf— A*Jlfc7T-r 

:ct\ tt«->3> hfcii. *<D»»-e<D«a>iittEHe*< 

Kft 0. 27r/3. 4tt/ 

AM4* 9t^<7 h5Ar-^^-fif*ffil>TSStX^<7 h 

[0037] ::t\ 01 1 mps-ssfbgi: 

/ml:t'^^ 0 
[0038] Ell 2IC, SSFBGiMPS- 

SS FBG<h(75it®IC||-r^>lftB^El^^-ro C<DB«*. 
m=2. 3<h Lfct^(DMP S-S S FBGiSS FB 
G^JtSLfrtCOT'fe^o Hi 2*. =eBI*»SlZ»f 

a&atm. +H(*. ii*xi4±*<DS«fia>«iaiz«fcyf* 

cfc^SS FBG^^tt-F^-To 
[003 9] Si 2 (a) 14. SSFBG^gJ 

(b) 14. FBGRUPl£2fS (m=2) *Lfc»**S 
"To CCD££. ^^*iHHPBI*1 /2 (1/m) left 
«. a*Xf*±iSfl!)SS FBGft«ai=J:*i: % ±«*< 



2«&ttSft<. MPS-SSFBGT?lt tFBG^IC 
0. tt. . . <D(a«*>7 HC±fi(D 
*****JW«fll* 1/2 (i/m) <t-r^>Ci:*<T?$ 
£ e H«IZ, 01 2 (c) 14. FBGftURS£3fS (m = 
3) i: Ltz*%££^? 0 Z<Dt$. ***JU|BHII* 1 / 
3 (1/m) £-F BGfUJlCO. 27T/3. 4 7T 

/3. . . . ©tiffi->7h$4iiCi:'C, 

*m*JHBB$1/3 (1/m) tr*ct*<t»# 

[0040] Z(DMPS-SS FBG(D«IIiE*fro/*o 
U Vftmt LtK r Fl^>7l/-1f (2 4 8 n m) £ 
tt«7X^ ISSl: J: UMPS-SSFBGOft 
8!£frofco ^HftSlLfcMPS-SS FBGI4m = 
2. Lg =0. 3 [mm] . Ls =3. 0 [mm] „ N 
fbg =1 5t?fcy. fit§^*^<7)t:^l4 1 074 

[nm] "Cfc-So 

[0041] Hi 3|Z. MPS-SSFBG^S (m 
= 2) (DlftBJHS^-ro Z*U4. Hi 2 (b) lZ*M6f 
^>li^T?fe^o *-*\ a«0)SS FBG<Z>ft»*aiZ«e 
oTMLt, fiflvP h^SMSS FBGCDJg 
It*'*? hJU£H 1 3 (a-1. 2 ) ICt^T e H 1 3 

(a, b. c-2) 14. Hi 3 (a. b. c-1) (Dffi 
*H"efc£o Ca)Wt*lim=20)MPS-SSFBGS 

Ml40k=O, 7T. 0. 7T. 0, 7T. 0. 7T 

lfiS"efcy, 0k =0. 7T/2. 0. 7T/2. 0. 7T/ 

2. 0. 7T/2 <Dfiffiv7hS^/i:ttffifl) 

S»X^ HISH1 3 (b-1. 2) ICtf-To tl*<7) 

J5ltX"<^ h;u£Hl 3 (c-1 , 2) Ci^-fo Hi 3 
(a-1, 2) ttt«-r*t. ^^^JUlUM^^lCft 

[0042] H1 4|Z. MP S-S S FBG(7)f^Si (m 
= 3) OlttBJH^^-To HI 2 (c) IC^-T 
i>li^-efc^o *r. ■«©SSFBGO)f*«**IC* 
oTf^SiLfc. {4ffii>^ h^^^^m^SS FBGCDS 
ltX^^7h;U^Hl4 (a) IC^*T 0 ZCD^jT*l4m= 3 
(DMPS-SSFBG^»Lf:f:^ ^U— T"^r>^ 
COMICS A «ffi«->^ hS!40k =0. 2 7T/3. 4 7T 
/3. 0. 27T/3, 4JT/3. 0 ir'S^o 

^^7 h;u^Hi 3 (b) IZTF-fo Hi 3 (a) tltttf 

z>t. ^^*;uraPHA<i/3rc^y. attiffcyoss* 

[0043] :^MPS-SSFBGjffil^l)(i:, ^A* 
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6C<bA<^fr£<b#oTl^o Ltztf-oT. MPS-SS 
FBG£ft£^lC^;l£tttS:>:7 h£t*«VX?g<*lC 

[0044] &±o>mmviz. mm<D&.te*>7 h*%z> 

8816^6, «faJ**Bfi*4<fc5KLT^fco 

tt-eft«. 

[0 0 4 5] 01 ff»36«0)<ft(Dfl|*HS i *'ro 

ic. 1Httff3 0£BltflBtt4 0 I£»*t— 
v4$fiffl77^ffl8lXf-v4-l Xtf*:7T-f /< 
4-2 iCBBfcfcfc * (DT*fc£ 0 
[0 0 4 6] fr]#Pfifl3 01*. Ht*^<7 h7A7t7^ 

iMX»a>ivr*i*xi*«**BB-r*. aw 

WWW 3 0 I*. MXf-v 4 - 1 4 - 2 

i o*ns-r*iwi»ssa:5ci:t,priftT?**. ca>^ 

«>>7 hSIE&. U— yB*0>BB«ft<*WI£4i«. 
[0 0 4 7] O^IZ. **^<Z)l6ffllC-3L^T, J2TFIC« 

^T*. *BBtt.-**BB«lca3lt«. £fc 

fi!7-<JU*-, • WDMffiftfflCDADMCadd 

/drop multiplexer) **Ma>fMtt-fc. ttUrtSlS? 

MRU. 77-f/<-b>*4Lttt, t>"*V* 



[0 0 4 8] 

[SUB©***] **HBU:J:4i:* GLttDJ:?!::* fiffi^ 

x*«iz«fcy«BS*t«Pi**— h^^ft- • y 
t yu-f-f >^fta*aat;ffB 

c 

[BBOBJftttBM] 

[Si] ^ifflvX>7^£lCc):^)FBG(7)^SSlCOl^r<Dl$^ 

[0 2] S S FBG<7>tt3f£aH8/£0o 

[S3] fi27^9t*77-<A-i:©ISIzo^t© 

[04] SS FBG<7>ffi;g:0o 
[05] SSFBG^Mo 

[06] fiffl7X^0$SI:«i:|)SS FBGttHj£<Z>K 
[07] S S FBGdftteSo 

[0 8] tt«fi«a>fc»©«n*B«t«rt»a)S»x^ 
* h;u0 o 

[09] SS FBGCOJSatX^ h;U0 o 

[010] Chirped-SSFBGaf*S*&<DftHB. 

[01 1] MP S-S S F BGIZfclt^^t^T 16 

*«ia>B*»4:tt«S'7 h<aiftBj30 o 

[012] SS FBGiMPS-S S F BGtCDttWz 

B-rtBBB. 

[01 3] MPS-SSFBG^S (m=2) (DtftW 

0o 

[01 4] MPS-SSFBG^I! (m=3) <T)WiW 

0o 

[015] ttmmw<Dib<»mtfimo 

[tt#a>BB] 
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2 XU7h 
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